Creatine kinase binding and possible role in chemically skinned guinea-pig taenia coli.
The activity and role of creatine kinase (CK) associated with contractile proteins of smooth muscle have been investigated using skinned guinea-pig taenia coli fibers. Total CK activity was 163 +/- 22 IU/g (ww) and agarose electrophoresis showed BB, MB, and MM isoforms (BB-CK being the predominant isoenzyme). After skinning for 1 h with Triton X-100, BB-CK was specifically associated with the myofibrils, representing 22% of the preskinned CK activity. When relaxed fibers were exposed to pCa 9 in the presence of 250 microM ADP, 0 ATP and 12 mM PCr, tension was not significantly different from resting tension, but changing to pCa 4.5 caused the fibers to generate 59.1 +/- 5.2 percent of maximal tension. When a high-tension rigor state was achieved (250 microM ADP, 0 ATP, 0 PCr, and pCa 9), the addition of 12 mM PCr effected significant relaxation. These observations implicate an endogenous form of BB-CK, associated with the myofilaments and capable of producing enough ATP for submaximal tension generation and significant relaxation from rigor conditions. It was also shown that ADP is bound to the myofibrils and available for rephosphorylation by BB-CK. These results suggest co-localization of ATPase, MLCK and CK on the contractile proteins of the taenia coli. This enzymic association may play a role in the compartmentation of adenine nucleotides in smooth muscle.